L as soluciones del Ferrocarril

Durante el presente mes, dos ferias internacionales
celebradas en Espana concitan la atencion global de
los sectores relacionados con la movilidad: “Tomo-
rrow Mobility World Congress”, del 15 al 17 de noviem-
bre en Barcelona, y “Rail Live”, del 29 de noviembre al
1 de diciembre en Malaga.

Ambos encuentros, comerciales y de debate,
ponen el foco sobre los retos a los que se enfrenta
la movilidad conjugada con la sostenibilidad, y dan a
conocer la innovacion y las tecnologias que deben
asegurar su desarrollo.

En todos los casos, el ferrocarril, en su papel
de eje central de la multimodalidad, constituye el nt-
cleo de las soluciones.

Y girando en torno a él conceptos como la
movilidad como servicio, la micromovilidad, las solu-
ciones de ultima milla, la digitalizacién, la inteligencia
artificial, la conectividad, el internet de las cosas, la
automatizacion, la eficiencia energética, la sosteni-
bilidad medioambiental, la disponibilidad, la circulari-
dad de procesos y la reciclabilidad, la trazabilidad, la
seguridad y la ciberseguridad o la accesibilidad.

Tecndlogos, la industria de equipos, sistemas
y componentes, operadores, mantenedores, adminis-
tradores de infraestructura, ingenieria civil y usuarios
plantearan demandas y ofreceran sus soluciones
tecnoldgicas y de gestion y los servicios mas rele-
vantes que estan transformando el sector ferroviario
para mejorar la movilidad y hacerla mas eficiente y
rentable ambiental, social y econdmicamente. AR. mm
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Siemens Mobility
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SIEMENS MOBILITY

Moving beyond -
Transport solutions
driven by a passion
for mobility

The future of mobility in our globally networked world calls for seamless,
sustainable, reliable, and secure mobility solutions. We're leveraging the
benefits of digitalization, engineering excellence, and our entrepreneurial
spirit to master this challenge. Trusted by our partners, we're pioneering
transportation, moving people sustainably and seamlessly from the first

mile to the last. And we always go the extra mile to help transport services all
over the globe move beyond the expected.

siemens.com/mobility
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Rail Solutions

During this month, two international fairs held in Spain
and related to mobility will be at the centre of global
attention: “Tomorrow Mobility World Congress” from
November 15th to i7th in Barcelona, and “Rail Live”
from November 29th to December st in Malaga.

Both commercial and debating forums will fo-
cus on the challenges facing mobility combined with
sustainability, and highlight innovation and the techno-
logies that should ensure its development.

In all cases. the railway, in its central role of
multimodality, forms the core of the solutions.

And based on it. concepts such as mobility as a
service, micro-mobility, last mile solutions, digitalisa-
tion, artificial intelligence, connectivity, the Internet of
things. automation. energy efficiency. environmental
sustainability, availability. circularity of processes and
recyclability, traceability, security and cybersecurity,
or accessibility.

Technologists, the industry of equipment. sys-
tems and components, operators, maintainers, in-
frastructure administrators, civil engineers, and users
will pose demands and present their main technologi-
cal and management solutions and services that are
transforming the rail sector, with a view to improving
mobility and making it more environmentally. socially,
and economically efficient and profitable. A.R wm
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ABB

Desde hace mas de 130 anos,
ABB es lider en investigacion y desa-
rrollo de soluciones eléctricas y de
automatizacion para el sector ferroviario, la fabrica-
cion y el mantenimiento de todos los componentes
y subsistemas en redes urbanas, interurbanas y de
alta velocidad.

Nuestra larga trayectoria en el suministro de
tecnologias innovadoras y energéticamente eficien-
tes comprende desde material rodante, convertido-
res compactos BORDLINE® o interruptores de alta
velocidad para subestaciones, como la solucion Ge-
rapid, hasta sistemas de almacenamiento de energia
(ESS), gestion de redes y soluciones de monitoriza-
cion y control digital del almacenamiento de energia.
Asimismo, también brindamos soporte de servicio de
ciclo de vida, incluyendo actualizaciones y manteni-
miento para nuestra gran base instalada global.

ABB dispone también de soluciones de mejora
de la productividad y reduccion de emisiones con-
taminantes dirigidas a las aplicaciones maritimas y
vehiculos pesados a través de tecnologias enfocadas
a la electrificacion de los trenes de potencia, cuya
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aplicacion podrian suponer entre un
40 y 60% de ahorro de los costes de
explotacion de estos vehiculos.

For more than 130 years, ABB
has been a leader in research and de-
velopment of electrical and automation solutions for
the railway sector, manufacturing and maintenance of
all components and subsystems in urban, intercity and
high-speed networks.

Our long history in supplying innovative and
energy-efficient technologies includes a wide offer
from rolling stock, BORDLINE® compact converters,
high-speed DC air circuit breaker designed for trac-
tion power substations. such as ABB Gerapid, to energy
storage systems (ESS). network management systems
or digital condition monitoring for enerqy storage sys-
tems. In addition, we also provide life-cycle service
support, including retrofits and maintenance for our
large global installed base.

Furthermore, ABB has solutions to improve pro-
ductivity and reduce emissions for industrial vehicles
and marine applications in maritime applications ba-
sed on the electrification of powertrains. A sustainable
transition to electric vehicles which could result in a
reduction of operating cost by 40 and 60%.

ALSTOM

Liderando la transicion hacia
un futuro descarbonizado, Alstom
desarrolla y comercializa soluciones
de movilidad sostenible, que senta-
ran las bases del futuro del trans-
porte. Su cartera de productos y so-
luciones comprende desde trenes de
alta velocidad, metros, monorrail y tranvias, hasta sis-
temas integrados, servicios personalizados, infraes-
tructuras, senalizacion y soluciones de movilidad di-
gital. Presente en 70 paises, Alstom emplea a mas de
74.000 personas en todo el mundo.

En Espana, Alstom cuenta con una larga his-
toria de innovacion y compromiso con el desarrollo
econdmico e industrial, siendo un actor principal del
sector de la movilidad en el pais. Con mas de 3.000
empleados, Alstom Espana cuenta con cinco centros
industriales, cuatro centros tecnoldgicos y presencia
en mas de una veintena de talleres de mantenimien-
to. Entre otros, Alstom tiene una planta industrial en
Barcelona dedicada a la fabricacion de todo tipo de
trenes, una fabrica de sistemas de propulsion en Bi-
zkaia y, en Madrid, diferentes centros de innovacion
tecnologica para el desarrollo proyectos en materia
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de seguridad ferroviaria, senaliza-
cion, mantenimiento y movilidad di-
gital.

Leading societies to a low car-
bon future. Alstom develops and mar-
kets mobility solutions that provide
sustainable foundations for the future
of transportation. From high-speed
trains, metros, monorails, trams, to turnkey systems.
services, infrastructure, signalling and digital mobility,
Present in 70 countries, Alstom employs more than
74.000 people.

Alstom has a long history of innovation and
commitment to the Spanish economic and industrial
development. being a major player in the mobility sec-
tor in the country. The company employs more than
3.000 people in Spain. within 5 industrial centres, 4 te-
chnology centres and it is present in more than twenty
depots. Among others, Alstom has an industrial plant
in Barcelona dedicated to the manufacture of all types
of trains, a propulsion systems factory in Vizcaya and,
in Madrid. different technological and innovation cen-
tres specialised in railway safety. signalling. mainte-
nance and digital mobility.
www.alstom.com



Efficient, reliable and smarter solutions
to make real sustainable mobility

ABB offers pioneering solutions an a unique digital portfolio for rail
and transport sector to manage energy efficiency, reduce carbon
emissions and bring savings to train manufacters, railway operators
and infrastructure managers. Visit us at Rail Live! 2022 booth 69 or

scand to QR code to discover more. I-|.-|"' %E

Let’s write the future. Together.
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AMURRIO

Amurrio es un lider global
en el diseno y fabricacion de des-
vios ferroviarios completos para
todo tipo de trazados: Alta Velo-
cidad, ferrocarril convencional,
Urban Rail o Heavy Haul.

Desde 1880 ha desarro-
llado un conocimiento y una
experiencia que le permiten abordar con la misma
eficiencia un gran proyecto con cientos de enlaces
0 un problema puntual que requiera una solucion in-
novadora.

Amurrio cuenta con fundicion propia y es
especialista en el diseno y fabricacion de corazones
monoblogue moldeados en acero al manganeso, que
entrega soldados a antena por chisporroteo en sus
propias instalaciones.

También produce corazones con otras tecno-
logias, como los de punta moévil para alta velocidad,
mecanizados a partir de plancha de acero o solucio-
nes especiales para varios anchos de via.

Su capacidad de innovacion se manifiesta en
el desarrollo de productos como un cerrojo de ro-
dillos con mecanismo estanco, que reduce al minimo

amurrio

ferrocarril y equipos, s.a.

las necesidades de mantenimiento,
o diversas soluciones para enlaces
mas eficientes en Urban Rail.

Amurrio is a global leader
in design and manufacture  of
complete rail turnouts for all types of
applications: High Speed. conventional
rail. Urban Rail or Heavy Haul.

Since 188o. it has developed a
knowledge and expertise that allows it to approach a large
project with hundreds of links or a specific problem that
requires an innovative solution with the same efficiency.

Amurrio has its own foundry and specializes in the
design and manufacture of monobloc crossings molded in
manganese steel, which delivers flash butt welded to rail
in their own facilities.

It also produces crossings with other technologies.
such as the high-speed mobile point, machined from steel
plate or special solutions for various gauge widths.

Its capacity for innovation is manifested in
the development of products such as a roller locking
device with watertight mechanism, which minimizes
maintenance needs, or various solutions for more efficient
links in Urban Rail.

AZVI

Azvi es una empresa fami-
liar espanola cuyos origenes se
remontan a mediados del siglo
XIX.

Nuestra gran experien-
cia en todo el ambito del ferro-
carril nos permite disenar para
nuestros clientes soluciones a
medida, desde proyectos de in-
fraestructuras hasta transporte,
servicios de mantenimiento vy
operacion ferroviaria. Es nuestro
principal objetivo.

Trabajamos para desarro-
llar ferrocarriles que conecten
personas y territorios y mejoren
la movilidad en las ciudades vy la
vida de sus ciudadanos, a través
de un transporte mas eficiente,
inteligente, seguro, sostenible
y respetuoso con el medio am-
biente.

Hoy somos una empresa innovadora, interna-
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cionalizada y sostenible, con so-
lidos valores, experiencia de mas
de un siglo y orgullosa de su gran
equipo humano.

Azvi is a Spanish family bu-
siness dating back to the mid of
the 19th century.

Railway is our core busi-
ness and we drive our efforts to
offer the best bespoke solutions in
the wide range of railway projects
to our clients, from infrastructure
activities to railway transport and
operation. That is our main goal.

We work to develop rai-
Iways to connect people and terri-
tories and to improve mobility in
cities and the life of their citizens,
through a more efficient, smart,
safe, sustainable and environmen-
tally friendly transport.

Today, we are an innovati-
ve, internationalized and sustaina-
ble Company with solid values. experience for over a
century and proud of our great human team.
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El tranvia ha vuelto.

Y con él otras soluciones para
la movilidad urbana, como el
metro o el ferrocarril ligero.

En AMURRIO estamos
orgullosos de nuestra
contribucion a este cambio.

Durante muchos afios hemos
disefiado y producido una

gama completa de aparatos
de via para trazados urbanos.

Para infraestructuras de
hormigdn, hierba, asfaltoy
bloques.

Y los hemos instalado en las
calles de ciudades de nuestro
pais, y de todo el mundo.

Desde Alejandria hasta
Bremen, pasando por Buenos
Aires o Medellin.

Hemos aprendido todo lo
que se puede saber sobre
trazados urbanos, y lo hemos
utilizado para desarrollar
nuevas solucionesy productos
innovadores.

AMURRIO FERROCARRIL Y EQUIPQS, S.A.

Como nuestro novedoso
corazén de Punta Mévil
para Tranvia, disefiado para
conseguir trazados urbanos
mas silenciosos y eficientes.

Un corazén creado para latir
en una ciudad mas habitable,

mas sostenible.

Una ciudad méas humana.

C/Maskuribai n°® 10, 01470 AMURRIO (SPAIN). T.+34 945891 600 / F. +34 945 892 480 . info@amufer.es / www.amufer.es
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CAF

CAF es uno de los lideres
internacionales en el diseno e
implantacion de sistemas inte-
grales de transporte. Referen-
te en el sector de la movilidad
sostenible, la companfa ofrece
una amplia gama de productos y
servicios que incluye el suminis-
tro de trenes, autobuses, compo-
nentes, sistemas de senalizacion,
Servicios y concesiones y sistemas integrales.

En lo que a material rodante se refiere, CAF
disena, fabrica y mantiene trenes de alta velocidad,
unidades regionales y de cercanias, locomotoras,
metros y tranvias.

A dia de hoy. la compania esta presente en
mas de 50 paises en todo el mundo y cuenta con una
plantilla superior a las 13.000 personas. Sus instala-
ciones productivas se ubican en Espana, Francia, Rei-
no Unido y Polonia en Europa, asi como en Estados
Unidos, México y Brasil. Ademas, dispone de nume-
rosos centros de mantenimiento repartidos por los
cinco continentes.

CAF is one of the in-
ternational leaders in the
design and supply of com-
prehensive transportation
systems. A benchmark in
sustainable mobility solu-
tions, the company offers
a wide range of products
and services that includes
the supply of trains, bu-
ses, components, signaling
systems, services and con-
cessions and comprehen-
sive systems. In terms of rolling stock. CAF designs,
supplies and maintains high-speed trains, regional and
commuter units, locomotives. metros and tramways.

Today, the company is present in more than 50
countries around the world and has a workforce of
more than 13,000 people. Its production facilities are
located in Spain. France, the United Kingdom and Po-
land in Europe, as well as in the United States, Mexico
and Brazil. In addition, it has numerous maintenance
centers spread over the five continents.

www.caf.net

CAF SIGNALLING

CAF Signalling reduce un
65% el consumo energético con
su solucion ATO

CAF Signalling lleva desde
2015 desarrollando su solucion Aok
GoA2 basada en las especificaciones
que seran incluidas en la TSI CCS 2022 como un nue-
vo subsistema interoperable. En las Gltimas pruebas
realizadas con esta solucion en una linea metropoli-
tana, donde se compararon conducciones manuales
tipicas con conducciones ATO, los ingenieros de CAF
Signalling han comprobado que el maquinista no se
adapta con precision al tiempo de recorrido necesa-
rio segun vaya con adelanto, retraso o puntual. En
cambio, la adherencia horaria con ATO es total. Ade-
mas, el maquinista tiende a conducir lo mas rapido
posible, desperdiciando el margen de tiempo que el
ATO emplea para minimizar el consumo energético
implementando conducciones eficientes basadas en
regulaciones de velocidad sin freno y derivas. Estas
conducciones suponen una reduccion promedio del
consumo energético del 65% respecto a las conduc-
ciones manuales. Incluso comparando conducciones
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con el mismo tiempo de recorrido,
con ATO se consiguen ahorros pro-
medio del 25%.

CAF  Signalling  reduces
energy consumption by 65% with
its ATO solution

CAF Signalling has been de-
veloping its AoE GoA2 solution sin-
ce 2015. It is based on the specifications that will be
included in the TSI CCS 2022 as a new interoperable
subsystem. In the latest tests carried out on a me-
tropolitan line. in which typical manual driving was
compared with ATO driving. CAF Signalling engineers
have found that the driver does not adapt precisely to
the required journey time depending on whether he is
ahead. behind schedule or on time. On the other hand,
time adherence with ATO is total. In addition, the dri-
ver tends to drive as fast as possible, wasting the time
margin that ATO uses to minimise energy consump-
tion by implementing efficient driving based on speed
control without braking and shunting. These drives
lead to an average reduction in energy consumption of
65% compared to manual drives. Even comparing dri-
ves with the same travel time, ATO achieves average
savings of 25%.



www.caf.net

IN MOTION

WHEN YOU MOVE IN GOOD COMPANY,
THE JOURNEY IS ALWAYS BETTER.

We are your partner. A company that offers one of the
widest range of rail and bus transport solutions on the
market. With expert knowledge in implementing modern
urban and interurban mobility systems. Contributing to
the planet’s sustainability and individuals quality of life.

TRANSPORT SYSTEMS
Your Way

to Future Mobility

COMPONENTS
SERVICES



CERTIFER

CERTIFER, n°l en Europa y n°3 a nivel mundial en
servicios de certificacion ferroviaria y con 21 sedes in-
ternacionales por todo el mundo.

CERTIFER cuenta con un posicionamiento soélido
en Espana, con un equipo intermno de evaluadores, je-
fes de proyecto y responsables técnicos y una amplia
cartera de expertos externos, asegurando la ejecucion
de los proyectos en los plazos requeridos respetando la
calidad exigida por nuestras acreditaciones.

Como Grupo, CERTIFER ofrece la mayor gama
de servicios para todos los subsistemas ferroviarios,
metropolitanos y ferroviarios ligeros (Material Rodan-
te, Infraestructura, Energia, Control Comando y Sena-
lizacion, Operacion y mantenimiento, Sistema Global),
basados en nuestros reconocimientos y acreditaciones
mundiales:

« Organismo notificado (NoBo)

« Organismo designado (DeBo),

- Organismo de Evaluacion (AsBo)

« Evaluacion de seguridad independiente (ISA)

« Laboratorio acreditado ISO 17025 (TRY&CERT)

- Entidad encargada del mantenimiento (ECM)

- Insercion urbana

- Certificacion de Sistemas de Gestion

y
CERTIFER

« Evaluacion
de ciberseguridad

independiente

CERTIFER, n°l in Europe and n°3 worldwide in rai-
Iway certification services and with 21 international offi-
ces around the world.

CERTIFER has a solid positioning in Spain, with
an internal team of assessors, project managers and te-
chnical managers and a broad pool of external experts
ensuring the execution of projects within the required
deadlines, respecting the quality required by our accre-
ditations.

As a Group, CERTIFER offers the widest range
of services for all railway, metropolitan and light rail
subsystems (Rolling Stock, Infrastructure, Energy, Con-
trol, Command and Signaling, Operation and Mainte-
nance, Global System), based on our worldwide recog-
nition and accreditations:

- Notified Body (NoBo)

- Designated Body (DeBo),

« Assessment Body (AsBo)

- Independent Security Assessment (ISA)

- ISO 17025 accredited laboratory (TRY&CERT)

- Entity in charge of maintenance (ECM)

« Urban insertion

- Certification of Management Systems

- Independent cybersecurity assessment

COMSA CORPORACION

El compromiso con la innovacion y la soste-
nibilidad son senas de identidad de COMSA Corpo-
racion, por ello, participa en una treintena de pro-
yectos para dar respuesta a los retos de la movilidad
sostenible.

Entre ellos, destacan 5GMed, para el desplie-
gue sostenible de la red 5G en el Corredor Transfron-
terizo del Mediterraneo y Safe4Rail-3, para el desa-
rrollo de tecnologias y componentes de seguridad
avanzados para la proxima generacion del sistema
de control y monitorizacion de trenes (TCMS).

Asimismo, trabaja en el mantenimiento ferro-
viario predictivo a través del programa Resiltrack, y
en la produccion de un balasto mas sostenible y du-
radero con NeoBallast.

Por udltimo, como miembro del consorcio Eu-
ropean Smart Green Rail (€SGR), COMSA Corpora-
cion es socio fundador de la Europe’s Rail Joint Un-
dertaking, programa de investigacion ferroviaria que
sucede a la iniciativa Shift2Rail de la Unién Europea, y
participa en cuatro de los seis proyectos financiados
en su primera convocatoria: R2DATO, IAM4RAIL, Rai-
[4EARTH y FutuRe.
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Commitment  to
innovation and sustai-
nability are hallmarks
of COMSA Corporacion.
for which reason it is
involved in around thir-
ty projects to meet the
challenges of sustaina-

ble mobility.

Among them. stand out 5GMed. for the de-
ployment of the 5G network in the Mediterranean
Cross-Border Corridor and Safe4Rail-3. for the deve-
lopment of advanced safety technologies and compo-
nents for the next generation of the train control and
monitoring system (TCMS).

The company is also working on predictive
maintenance through the Resiltrack programme, and
on the production of a more sustainable and durable
ballast with NeoBallast.

Finally, as a member of the European Smart
Green Rail (eSGR) consortium, COMSA Corporacion is
founding partner of Europe’s Rail Joint Undertaking,
a railway research programme that succeeds the Eu-
ropean Union’s ShiftzRail initiative, and participates in
four of the six projects funded in its first call: R2DATO,
IAM4RAIL, Rail4EARTH and FutuRe.



GMV

GMV ofrece sistemas y soluciones ITS para
el mercado ferroviario. Entre sus productos se en-
cuentran: Equipamiento embarcado de localizacion
y comunicaciones, Sistemas de Ayuda a la Explota-
cion (SAE-R), Sistemas de Validacion y Venta de bi-
lletes (ticketing), Sistemas de informacion al viajero
(INFO-Pass), Sistemas de videovigilancia (DV-Rec),
Sistemas PA & Intercom, Sistemas de refuerzo a la Se-
guridad, Sistemas de conduccion eficiente, Software
de Planificacion Optima de servicios (GMV-Planner).
Concebidos para todos los modos ferroviarios (tran-
via, metro, cercanias, larga distancia, AVE...).

Los sistemas de GMV estan presentes a nivel
internacional en operadores como RENFE, ONCF
(Marruecos) o PNR (Filipinas) y en fabricantes como
ALSTOM, Talgo, CAF o Stadle,r en proyectos en Euro-
pa, Africa, Australia y Asia.

GMV offers ITS systems and solutions for the
rail market. The GMV's portfolio includes on board
units for location and communications, Fleet Mana-
gement Systems (SAE-R), Fare Collection Systems,
Passenger information systems (INFO-Pass), CCTV

JN\

metrotenerife

JI\ metrotenerife

The ticketing system that
works via a smartphone
without need of physical
infraestructure
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A
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REMOVABLE
INSULATING CHAMBER

Designed and patented by:

metrotenerife

www.metrotenerife.com
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INNOVATING SOLUTIONS

systems (DV-Rec), PA & Intercom system, Systems for
security reinforcement, Eco-driving systems, Software
for planning and scheduling of services (GMV Planner).
Conceived for

all railway modes (tram, metro, commuter tra-
in. mainline, long distance. high speed trains...).

The systems from GMV are present interna-
tionally in operators such as RENFE. ONCF (Moroc-
co) or PNR (Philippines) and in manufacturers such as
ALSTOM. Talgo. CAF or Stadler in projects in Europe,
Africa, Australia and Asia.

The experience of an operator at the
disposal of your mobility projects

. . More info
Consultancy services in

Operation and Maintenance.
Experience on 4 continents

Chambered system designed to improve the
maintenance of the railway platform

Technical data
Commercialised by:

A

ArcelorMittal

rails.specialsections@arcelormittal.com

contact@metrotenerife.com
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Alicante y Albacete seran las ultimas

IRYO 5

iryo es el primer ope-
rador privado esparol de Alta
Velocidad participado por los
socios de Air Nostrum, Global-
via y Trenitalia, que iniciara sus
operaciones el 25 de noviem-
bre entre Madrid, Barcelona y
/aragoza.

Con vocacion de revolucionar la Alta Veloci-
dad espanola y el objetivo de acelerar la movilidad
del futuro bajo los parémetros de la multimodalidad,
la sostenibilidad y la digitalizacion, la compania ha di-
senado una flota de 20 trenes de Ultima generacion.

A bordo de ella, iryo ofrecera la mejor expe-
riencia del sector ferroviario basada en la personali-
zacion -con cuatro clases diferentes: Infinita, Singu-
lar, Singular Only YOU e Inicial-, la flexibilidad y una
oferta gastrondmica Unica bajo una marca creada
para sus viajeros: ‘Haizea’.

Semanas después de su estreno, el 16 de di-
ciembre, comenzara a operar entre Madrid, Valencia
y Cuenca y, en el primer trimestre de 2023, llegara
la conexion con Sevilla, Malaga y Cérdoba. En junio,
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ciudades en incorporarse a la red de
iryo.

iryo is the first private Spanish
High Speed operator. participated by
partners Air Nostrum, Globalvia and
Trenitalia. which will start operating
on November 25 between Madrid,
Barcelona and Zaragoza.

Focused on revolutionizing the Spanish High
Speed and with the aim of accelerating the mobility
of the future under the parameters of multimodality,
sustainability and digitalization, the company has de-
signed a new state-of-the-art fleet of 20 trains.

On board, iryo will offer the best experience in
the railway sector based on personalization -with four
different classes: Infinita. Singular, Singular Only YOU
and Initial-, flexibility and a unique gastronomic offer
under a brand created for its travelers: ‘Haizea'.

A few weeks after its debut, on December 16,
it will start operating between Madrid. Valencia and
Cuenca and. in the first quarter of 2023, the connection
with Seville, Mdlaga and Cérdoba will arrive. In June,
Alicante and Albacete will be the last cities to join iryo
network.

KNORR-BREMSE

Empresa lider en siste-
mas de frenado, de aire acon-
dicionado y sistemas auto-
maticos de puertas de acceso
para todo tipo de vehiculos
ferroviarios.

Knorr-Bremse Espana,
SA. pertenece a la Division
Ferroviaria del grupo aleman
Knorr-Bremse, fabricante lider a nivel mundial de sistemas
de frenado y sistemas de abordo para vehiculos ferrovia-
rios y comerciales. Con sede en Getafe, Madrid, Knorr-Bre-
mse Espana, a través de su division de FRENOS, es lider en
el mercado espanol en diseno, fabricacion y venta de siste-
mas de frenado y sistemas de deteccion de descarrilamien-
to para vehiculos ferroviarios, asi como sistemas automati-
cos de puertas de acceso IFE.

MERAK es la marca lider de climatizacion para vehi-
culos ferroviarios, con mas de 100.000 equipos en funcio-
namiento diario, en todo el mundo, todas las aplicaciones y
bajo todo tipo de condiciones climéticas.

MERAK ofrece soluciones que destacan por su in-
genierfa puntera y de alta calidad, incluyendo tecnologias
innovadoras como el sistema de distribucion, filtracion y
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purificacion de aire cleanlair], o greenlairl, un portfolio de
tecnologias energéticamente eficientes junto con refrige-
rantes sostenibles, ademés de proporcionar un excelente
servicio al cliente en toda la cadena de valor.

Leading company in braking and HVAC systems and
automatic access doors systems for all type of railway ve-
hicles.

Knorr-Bremse Esparia. S.A. belongs to the Rail Ve-
hicle Division of the German group Knorr-Bremse. global
leading manufacturer of braking and on-board systems for
rail and commercial vehicles. Based in Getafe. Madrid, Kno-
rr-Bremse Espana, through its FRENOS division, is leader in
the Spanish market for the design. manufacturing and supply
of brake systems and derailment detection systems for rai-
Iway vehicles, as well as automatic access door systems IFE.

MERAK is the leading climatization brand for rail
vehicles, with more than 100.000 systems in daily operation
worldwide, in all modes and all kinds of environmental con-
ditions.

MERAK offers solutions that stand out through their
cutting-edge technology like the air distribution, filtration,
and purification system cleanlair or greenlair]. a portfolio
of energy-efficient technologies alongside sustainable refri-
gerants, as well as an excellent customer service in the com-
plete value chain.

https://rail knorr-bremse.com/en/es/
www.merak-hvac.com



INTELLIGENT TRANSPORTATION SYSTEMS
Innovative solutions for
transportation

At GMV we believe that behind every need, behind every problem, there is a challenge
and an opportunity to innovate. GMV offers the customer the best solution, fully
adapted to their own requirements and including all the necessary support.

GMV is a leading company in the design, development and deployment of Intelligent
Transportation Systems (ITS) for the railway sector, offering integrated turnkey
solutions and its own products for Fleet Management (SAE-R®), Ticketing and on-board
systems (PA & Intercomm, video-surveillance, Passengers Information Systems).

GMV’s intelligent transportation systems help to enhance the passenger service and
boost the safety, while also improving the management procedures, for transport
authorities, operators and manufacturers.

With more than 400 clients in 35 countries on 5 continents, from Kuala Lumpur, Los
Angeles, Tel Aviv, Jerusalem and Sydney to Madrid or Barcelona, our clients endorse
GMV as a world leader in the design and implementation of Intelligent Transportation
Systems.

Visit us at Rail Live!, booth 38

gmv.com
marketing.transport@gmv.com

INNOVATING SOLUTIONS
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Especialistas en lubricacién industrial

PANOLIN®

Swiss Qil Technology

LUBRITEC

Lubritec, especialista en lubricacion industrial y
en el sector ferroviario.

Distribuidor oficial de la firma suiza Panolin, espe-
cializada en lubricantes biodegradables de alto rendimien-
to técnico y homologada por los principales fabricantes de
equipos para el mantenimiento de infraestructuras de tre-
nes de alta velocidad, metro, tranvias y vagones de mercan-
cfas. Asimismo, disponemos de grasas y aceites de Lubricant
Consult GmbH, LUBCON, fabricante aleméan con experiencia
mundial en lubricacion de componentes de trenes, ruedas,
railes y cambios de agujas.

Trabajamos para aportar soluciones sostenibles en
el mantenimiento de infraestructuras ferroviarias.

Nos encaminamos hacia la via de la transicion eco-
|6gica realizando un estudio integral que engloba:

El estudio de la aplicacion

La propuesta de la solucion técnica

El calculo de la reduccion de CO,

Ofrecemos un soporte técnico y personalizado a
cada uno de nuestros clientes. Distribuidores oficiales de
marcas de alto reconocimiento y valor técnico, con homo-
logaciones de los principales fabricantes de equipos.

Disponemos de un amplio stock en unas modernas
instalaciones y un servicio logistico que facilita la agilidad
en las entregas a cualquier punto de Espana.

Lubritec, specialist in industrial lubrication for the
railway sector.

Official distributor of the Swiss firm Panolin, specia-
lized in biodegradable lubricants with high technical perfor-
mance and approved by the main OEMS of infrastructure
maintenance of high-speed trains, metro, tramway, and frei-
ght wagon. Likewise, we have greases and oils from Lubri-
cant Consult GmbH, LUBCON. a German manufacturer with
worldwide experience in the lubrication of train components,
wheels, rails, and switch points.

We work to provide sustainable solutions in the
maintenance of railway infrastructures.

We are heading towards the path of ecological tran-
sition by carrying out a comprehensive study that includes:

The study of the application

The proposal of the technical solution

Calculation of CO2 reduction

We offer technical and personalized support to each
of our customers. Official distributors of brands of high re-
cognition and technical value, with approvals from the main
equipment manufacturers.

We have a large stock in modern facilities and a lo-
gistics service that facilitates agility in deliveries to any point
in Spain.

WWW.LUBRITEC.COM

METRO DE SEVILLA

En Metro de Sevilla, con- f
cesion del Grupo Globalvia para .
la Junta de Andalucia, ayudamos
a mejorar la vida de las perso-
nas, conectandolas a través de
las infraestructuras de trans-
porte y de las soluciones de
movilidad que desarrollamos.
Apostamos por la innovacion y
por la movilidad sostenible cen-
tradas en el usuario.

La Linea 1 de Metro de Sevilla es referente
de movilidad sostenible en Sevilla. Un transpor-
te de alta capacidad, neutro en carbono y cada
dia mas eficiente en cuanto a consumo de ener-
gia, procedente 100% de fuentes renovables. Fo-
mentamos la intermodalidad con otros modos
y soluciones de movilidad de la Gltima milla, con
propuestas atractivas para los usuarios, como
los estacionamientos para bicicletas y patinetes
eléctricos en el interior de las estaciones. Somos
pioneros en Espana desarrollando nuestro siste-
ma de validacion con tarjeta bancaria que ofrece
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ventajas diferenciadoras, como
el pospago inteligente y la ga-
rantia de que siempre se aplica
la tarifa mas ventajosa.
M‘W_

We help to improve peo-
ple’s lives at Metro de Sevilla. a
concession of the Globalvia Group
for Junta de Andalucia, connec-
ting them through the transport
infrastructures and mobility solu-
tions we develop. We are commi-
tted to innovation and sustainable
mobility focused on the user.

Line 1 of the Seville Metro is a benchmark for
sustainable mobility in Seville. It is a high-capacity,
carbon-neutral transport system that is increasingly
efficient in terms of energy consumption, which comes
from 100% renewable sources. We foster intermodali-
ty and last mile mobility solutions, with user-friendly
proposals for users, such as parking for bicycles and
electric scooters in the stations. We are pioneers in
Spain developing our travel validation system with
bank card that offers outstanding advantages. such
as intelligent post-payment and the quarantee that
the most economical fare is always applied.

L A
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METRO DE MALAGA

Metro de Malaga, sociedad concesionaria de la Jun-
ta de Andalucia, opera las lineas 1y 2 desde julio de 2014, con
12 kilbmetros de trazado y 17 paradas y estaciones.

Seguridad, comodidad, puntualidad y rapidez son
los aspectos mejor valorados por nuestros usuarios y la
razén de nuestro continuo crecimiento.

Nuestro Sistema de Gestion Integrado asegura la
mejora continua en diversos ambitos y ayuda a establecer
una base sélida alineada con el desarrollo sostenible.

La seguridad es nuestra prioridad. Somos pione-
ros en Espana al obtener en 2017 el certificado de nuestro
sistema de gestion de emergencias (ISO 22320) y en 2018
el certificado AENOR de nuestro sistema de gestion de la
seguridad ferroviaria operacional.

Nuestras instalaciones fueron especialmente dise-
nadas para facilitar un alto grado de accesibilidad. Ademas,
también hemos obtenido el certificado de nuestro sistema
de gestion de la accesibilidad (UNE 170001).

Malaga Metro, a concessionary company of the Jun-
ta de Andalucia, which has been operating Lines 1 and 2 since
July 2014, has 12 kilometres of tracks and 17 stops and stations.

Safety, comfort. punctuality and speed are the as-

pects most valued by our users and the reason for our con-
tinued growth.

Our Integrated Management System ensures conti-
nuous improvement in various areas and is helping to esta-
blish a solid foundation along with sustainable development.

Safety is our priority. We are pioneers in Spain ha-
ving obtained the ISO 22320 certificate for our emergency
management system in 2017 and the AENOR certificate for
our operational railway safety management system in 20i8.

Our installations were especially designed to facili-
tate a high degree of accessibility. What's more, we have
obtained the UNE 170001 certificate for our accessibility ma-
nagement system.

METROTENERIFE

METROTENERIFE es una
empresa operadora de tren ligero
constituida en Espana en 2001. Su
experiencia acumulada en O&M
de sistemas ferroviarios, le permite ofrecer servicios
de consultoria a otros operadores y Autoridades de
Transporte en: planificacion, diseno, pruebas y puesta
en marcha, formaciones, O&M, etc. Ademas, su equi-
po de ingenieria desarrolla soluciones innovadoras
para satisfacer las necesidades de otros operadores,
creando sistemas de transporte mas eficientes, por
ejemplo: SIMOVE for railways, Via-Movil y la Chaque-
ta extraible de carril.

METROTENERIFE ha desarrollado proyectos
de transporte urbano e interurbano para clientes de
Europa, América, Africa y Oriente Medio.

METROTENERIFE is an LRT operator constitu-
ted in 2001 in Spain. The accumulated expertise ope-
rating and maintaining railway systems, provides the
company the ability to offer a variety of consultancy
services to other operators and Transport Authorities:
planning, design, testing&commissioning, service simu-
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metrotenerife

lations, trainings, O&M. etc. Furthermore, its en-
gineering team develops innovative solutions that
meet the needs of operators worldwide. creating
more efficient transport systems, as for instance:
SIMOVE for railways, Via-Movil and the Remova-
ble Insulating Chamber.
METROTENERIFE has developed projects
for clients in Europe. America, Africa and Middle East.
involving urban and interurban rail transport.

contact@metrotenerife.com
https://metrotenerife.com/services-and-consultancy/
https://via-movil.es/
https://simoverail.com/




METRO DE SEVILLA:
INNOVACION PARA UNA MOVILIDAD AUN MAS SOSTENIBLE

METRO DE SEVILLA:
INNOVATION FOR EVEN FURTHER SUSTAINABLE MOBILITY
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REDALSA

Redalsa, especialista en tecnolo-
gla de via y andlisis de via, presenta el
sistema RT4, que incorpora:

- Deteccion de defectos superficiales en -

carril.

- Medicién de desgaste de carril.

- Control de multiples parametros de geometria de
via.

Ademas de la auscultacion ultrasénica de carril y di-
namica de via:

« Confort (UNE-EN 12299).

- Desgaste ondulatorio.

- Calidad de marcha y seguridad (UNE-EN 14363).

« Estado de via. Andlisis contacto Rueda/Carril.

- Rigidez de via.

« Perfil longitudinal.

- Resistenciaal avance.

Otras actividades realizadas por Redalsa son:

- Soldadura eléctrica de carril.

« Auscultacion de soldaduras aluminotérmicas.

« Auscultacion ultrasénica de desvios.

- Regeneracion del carril usado para formar barra
larga soldada.

- Fabricacion de clips elasticos SKLI, SKL14, SKL12, Skl-

RATL TECHMOLOGY

12RE, SKLI4RE.

+ Montaje de desvios con carros y por-
ticos autopropulsados.

« Mantenimiento de vagones.

- Redalsa , specialist in rail technology
[F and track testing, presents RT4 System:
- Detection of surface defects in the rail.

« Monitoring of multiple track geometry parameters.
In addition of the ultrasonic and dynamics testing:
« Comfort (UNE-EN 12299).
- Corrugation.
« Track quality and safety (UNE-EN 14363).
- State of the track. Wheel/Rail contact analysis.
- Track Rigidity.
- Longitudinal section.
- Train resistance to forward motion.
Others activities undertaken by Redalsa are:
« Flash-butt welding.
« Ultrasonic turnouts and aluminothermic welding testing.
« Rail reprofiling for second uses.
- Manufacturing of elastic clips: SKLi. SKLi4, SKLi2.
SKLi2RE, SKLi4RE.
- Assembly of turnouts with trolleys and self-propelled
gantries.
- Maintenance of rail carriers trains.

RENFE

Renfe lanza la plataforma integral de movili-
dad para viajar por todo el pais de puerta a puerta

Renfe pone en marcha doco, la nueva plata-
forma integral de movilidad que ofrece la posibili-
dad de planificar, reservar, pagar y viajar en la misma
aplicacion, lo que la convierte en la primera empresa
publica gestora de servicios de movilidad puerta a
puerta.

doco nace de la union de las primeras dos sila-
bas de las palabras: ;donde? y jcoémo?

Evoca la idea de ofrecer multiples opciones a
todas las personas. y resume la esencia de la marca:
llegar a cualquier lugar, sea cual sea, de la forma mas
sencilla.

doco conecta en una Unica plataforma trans-
porte publico urbano e interurbano vy, servicios pri-
vados y compartidos de transporte. Permite planifi-
car, reservar y mediante un pago Unico disfrutar de
todos los servicios que ofrece. A través de doco, Ren-
fe acompanara al cliente en todo el proceso y pone
a disposicion de los clientes una experiencia de viaje
a medida. Una plataforma abierta, inclusiva e inte-
gradora de las diferentes operadoras del nuevo eco-
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sistema de la movilidad cuya implantacion gradual
facilitaré a todas las personas sus movimientos en
cualquier entorno del territorio nacional.

Para que todo esto sea posible, doco cuenta
con la tecnologia necesaria para ofrecer la solucion
de movilidad que mas se ajuste a los requerimientos
y circunstancias de cada persona. Asimismo, también
cuenta con grandes companias de movilidad que ha-
ran posible ofrecer diferentes opciones y potenciar
la red de transporte publico del pais para llevar a to-
das las personas a cualquier lugar.

Con el objetivo de dar a conocer y acercar
doco al mayor nimero de ciudadanos posibles, la
nueva herramienta cuenta con su propia pagina web,
docomobility.com, blog y redes sociales (Facebook,
Twitter @docomobility, Instagram @docomobility,
LinkedIn y Youtube) . De esta manera, los usuarios
podran estar al dia de todas las novedades e infor-
maciones que surjan en la plataforma.
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RHENUS

Rhenus Warehou-
sing Solutions, logistica de
alta precision para la in-
dustria ferroviaria

Rhenus Warehousing Solutions, unidad pertene-
ciente a Grupo Rhenus, acumula una larga trayectoria al
servicio de la industria ferroviaria, en la que se ha consoli-
dado como un partner de confianza para empresas lideres
de este sector, con las que trabaja de la mano para mejorar
su competitividad.

La empresa ofrece a las empresas ferroviarias una
amplia gama de soluciones flexibles de almacenamiento y
aporta servicios de alto valor anadido, dada su experiencia
en la gestion de almacenes con gran nimero de referen-
cias, alto valor de stock y gestion de urgencias.

Para llevar a cabo todas estas actividades, la com-
pania pone a disposicion de sus clientes un amplio equipo
de profesionales especializados y formado con los conoci-
mientos necesarios para implementar soluciones logisticas
flexibles, personalizadas e innovadoras.

En Espana, Rhenus Warehousing Solutions cuen-
ta con una red propia de almacenes, ubicados en Sevilla,
Cadiz, Valencia y, recientemente, se ha sumado la apertura
de un nuevo centro logistico en Madrid. A escala interna-
cional, el grupo dispone de mas de 155 centros, localizados

ot
Barcelona
Turisme

& OFFICIAL TOUR

SINCE 1987

holabarcelona.com

| RHENUS
lLocIsTICS

en 2| paises de todo el mundo, que
representan una superficie total
de almacenamiento de 3,5 millones
de metros cuadrados.

Rhenus Warehousing So-
lutions, high-precision logistics
for the rail industry

Rhenus Warehousing Solutions, a unit of the Rhenus
Group. has a long history of service to the rail industry. In
this sector, the company has positioned itself as a reliable
partner for the industry’s leading players, working hand in
hand with them to improve their competitiveness.

The company offers comprehensive and flexible wa-
rehousing solutions to railway companies. It also provides
high value-added services, given its experience in warehouse
management of a large number of references, high stock
value, and emergency management.

To carry out all these activities, the company offers
its customers a large team of specialised and trained profes-
sionals with the necessary knowledge to implement flexible,
customised, and innovative logistics solutions.

In Spain, Rhenus Warehousing Solutions has a ne-
twork of warehouses located in Seville, Cadiz. and Valencia,
and recently, the company has opened a new logistics centre
in Madrid. On an international scale. the group has more
than 155 centres located in 21 countries around the world, re-
presenting a total storage area of 3.5 million square metres.

dossier

barcelonabusturistic.cat
#barcelonabusturistic
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SIEMENS MORBILITY SPAIN

The mobility ecosystem is being shaped by
three megatrends: climate change, population growth
and digitalization. These trends demand for seamless,
sustainable, reliable, and secure mobility solutions to
ensure a high quality of life for 9.6 billion people world-
wide by 2050. Digitalization is helping us to respond to
these trends and continuously transform the way we
travel.

For more than 160 years, we at Siemens Mobi-
lity are constantly innovating our portfolio in our core
areas: rolling stock, rail automation and electrification,
software solutions, turnkey projects, and related ser-
vices. In order to provide sustainable, comfortable, and
cost-effective rail transport, we identified four crucial
levers for supporting our customers: lifecycle cost-op-
timized rail infrastructure and rolling stock: 100% sys-
tem availability: maximized network capacity: and op-
timized customer experience and processes.

Our networked Software portfolio for intermo-
dal travel adds Mobility as a Service (MaaS) solutions
to our offerings of trains, infrastructure. service, and
turnkey solutions. Both operators and passengers pro-
fit from managing their travel processes with MaaS

SIEMENS

solutions. Increased availability. capacity. and utiliza-
tion of public transportation will also increase passen-
ger experience, supporting us to achieve a true mobi-
lity shift in society.

With the recently launched open digital busi-
ness platform Siemens Xcelerator, Siemens Mobility
opens its interfaces for all participants of the mobility
ecosystem to create an interoperable and connected
ecosystem. Siemens Xcelerator allows different par-
ticipants of the mobility ecosystem such as trains,
infrastructure, operators, passengers, and external
partners to be virtually connected to work together
seamlessly. cloud based, open and easy to integrate.

Our innovative and digital portfolio enables
mobility operators worldwide to make infrastructure
intelligent. increase value sustainably over the entire
lifecycle, enhance passenger experience and quarantee
availability.

STADLER

Conscientes de nuestra responsabilidad social
para con la movilidad sostenible, en Stadler aposta-
mos por productos innovadores, sostenibles, dura-
deros y de calidad. Nuestra extensa gama de pro-
ductos y servicios incluye sistemas de senalizacion y
toda clase de vehiculos ferroviarios.

Miles de personas de todo el mundo se des-
plazan diariamente en nuestros trenes, metros,
trenes ligeros y tranvias. Los vehiculos de Stadler
ofrecen gran confort a los viajeros y soluciones
personalizadas rentables a los operadores y marcan
tendencia en cuanto a prestaciones, accesibilidad
universal, fiabilidad y seguridad. En el transporte de
mercancias, las innovadoras locomotoras de Stadler
proporcionan gran versatilidad y numerosos benefi-
cios medioambientales y econdmicos a los operado-
res ferroviarios.

We at Stadler are aware of our social respon-
sibility for sustainable mobility and therefore stand for
innovative, sustainable, durable and high-quality pro-
ducts. Our extensive range of products and services
includes signalling systems and all kinds of rail vehicles.
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STADLER

Thousands of people around the world travel
daily on our trains. metros, light rail and trams. Stad-
ler vehicles offer great comfort for passengers and
cost-effective customised solutions for operators and
are trendsetting in terms of performance, universal
accessibility. reliability and safety. In freight transport.
Stadler’s state-of-the-art locomotives provide rail
operators with great operational flexibility and nume-
rous environmental and economic benefits.

RAIL LIVE! 2022 - Visit us at stand 43.
www.stadlerrail.com
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TRANSPORTS
METROPOLITANS DE
BARCELONA (TMB)

Transports
Metropolitans
de Barcelona

Como principal operador de transporte publi-
co de Barcelona y su area metropolitana, TMB traba-
ja para mejorar la ciudad y su entorno, asumiendo los
retos de futuro que generan los cambios.

TMB ofrece a la ciudadania dos redes regula-
res de transporte (la de bus y la de metro) y varios
servicios de transporte de ocio y movilidad con los
objetivos siguientes:

- Satisfacer las necesidades de movilidad y hacer mas
coémodos y rapidos los desplazamientos.

- Ofrecer un servicio publico accesible para todo el
mundo.

« Mejorar la calidad de vida en el area metropolitana
de Barcelona, fomentando una movilidad sostenible

e inclusiva. ks (bus and metro) and several leisure and mobility
transport services with the following objectives:
As the main public transport operator in Bar- « Meet mobility needs and making travel faster and
celona and its metropolitan area, TMB is committed more convenient.
to improving the city and its surroundings. tackling the - Offer an accessible public service for everyone.
future challenges that will lead to change. - Improve the quality of life in the Barcelona metropo-
TMB runs two regular public transport networ- litan area by providing sustainable, inclusive mobility.
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Over 130 years of experience at the COMSA

service of the best railway mobility CORPORACION

We build a
sustainable future

Andorra | Brazil | Colombia | Croatia | Denmark | France | Mexico
Morocco | Peru | Portugal | Spain | Sweden | Switzerland | Uruguay

www.comsa.com
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TOMORROW MOBILITY

Tras una edicion piloto en 202I, Fira Barcelona & EIT
Urban Mobility celebran de nuevo Tomorrow.Mobili-
ty World Congress, evento de referencia mundial en
movilidad sostenible e inteligente. Congreso y Expo
se centraran en micromovilidad, transporte publico,
e-movilidad, logistica de ultima milla e infraestructu-
ras inteligentes. El proyecto combina el evento anual
con una plataforma digital de contenidos.

TMWC se celebrara el 15-17 de noviembre en Fira Bar-
celona junto con Smart City Expo World Congress,
evento lider mundial para ciudades. Reuniran 24.000
visitantes internacionales, 700 ciudades y 1.000 ex-
positores, incluyendo las principales marcas e insti-
tuciones del sector.

After a 2021 pilot edition, Fira Barcelona & EIT Urban
Mobility celebrate again the Tomorrow.Mobility World
Congress, the global event accelerating sustainable
and intelligent urban mobility. The summit & expo will
focus on micromobility. public transport, e-mobility,
last-mile logistics. smart infrastructures. The project
will combine an annual leading event with a year-
round digital platform.
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TOMORROW.
MOBILITY
U‘ﬁ_lﬁ._n_-tu-ur:nus
15-17NOV 2022 .
BARCELOMNAE ONLINE

W

Fira Barcelona

GET YOUR PASS

TMWC will be held next 15-17 November at Fira Barce-
lona together with Smart City Expo World Congress.
the world's leading event for cities. Both events will ga-
ther over 24,000 international attendees and 1,000 ex-
hibitors, including some of the sector’s biggest brands
and institutions.

www.tomorrowmobility.com

TRANVIAS
DE ZARAGOZA

Zaragoza, pionera
en iniciar las pruebas para el desarrollo del tranvia
auténomo de CAF

Una unidad del Tranvia de Zaragoza incorpora
los sistemas que haran posible desarrollar nuevas ayu-
das a la conduccion mas seguras y que, a largo plazo,
permitiran la conduccion autbnoma de tranvias.

El proyecto Compass esta liderado por CAF y
cuenta con la financiacion del Europe’s Rail, dentro del
Proyecto TAURO. A él se han sumado los tranvias de dos
ciudades innovadoras: Zaragoza, pionera en iniciar el
proyecto, y Oslo, donde continuara su desarrollo.

El primer paso es abandonar progresivamente la
dependencia de balizas y otros sistemas en la infraes-
tructura, a menudo complejos de instalar, mantener y
operar, y optar por sistemas de posicionamiento basa-
dos exclusivamente en datos obtenidos por los propios
vehiculos.

Para ello, el sistema inteligente cuenta con un
“setup” de sensores de percepcion del entorno en cada
cabina: tres radares, dos camaras y un Lidar, que alimen-
tan el algoritmo que hara posible desarrollar los tran-
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€) Zaragoza

vias 100% autdnomos
y seguros en proxi-
mos anos.

tranvia
Zaragoza

Zaragoza,
pioneering city to start tests for the development of
CAF'’s autonomous tram

One Zaragoza Tram unit integrates the systems
that will enable the development of new and safer driving
aids, and, in the long-term, will make possible autono-
mous tramways.

The Compass project is led by CAF and it is fi-
nanced by Europe’s Rail, within its TAURO Project. Two
trams from two innovative cities have joined the initiative:
Zaragoza, where the project has started. and Oslo, where
the development will continue.

The first step is to progressively leave the de-
pendence on beacons and other infrastructure systems,
usually complex to install. maintain and operate, and to
opt for positioning systems based exclusively on data ob-
tained from the vehicles.

For that, the smart system includes a setup of en-
vironment perception sensors in each cabin: three radars,
two cameras and a Lidar, which feed the algorithm that
will make possible to develop 100% autonomous and safe
trams in the next years.



TYPSA

TYPSA. over 50 years designing rai-
Iways, metros and tramways

TYPSA is recognized as a rail engi-
neering authority and the partner of choice for a large
number of multinational companies to work in complex
projects around the world.

Metropolitan transport: TYPSA has considera-
ble experience in this field. not only in metros but also
in light metro, tramways and commuter rail lines, and
is a leader in design and works supervision. TYPSA
has contributed to more than 510 km of metro lines
including 370 stations, and more than 570 km of LRT
or tramway lines with 324 stops. located in different
countries.

Participation in major international projects:

« Riyadh Metro, the biggest metro network under
construction today, where TYPSA is the designer in
the consortium in charge of implementing package 3.
lines 4, 5 & 6.

- Toronto Metro. Eglinton Crosstown West LRT Ex-
tension

« New Kanpur and Agra Metro Networks, India

+ Quito Metro

- Dar es Salaam-Mwanza railway line. Ta-
bora-Isaka section, Tanzania

- Stockholm Metro extension from Kungs-
tréiidgarden to Nacka and Gullmarsplan.

« Doha Metro Red and Green Lines

- Lima Metro Line 2 and Line 4 branch to
the airport.

« Abu Dhabi Light Rail Transit Network.

- Jerusalem light rail network.

« The new underground metro in Dhaka, Bangladesh

Wide experience in high speed rail and conven-
tional railways

TYPSA's railway infrastructure experience pla-
ces the Group among Spain’s top consulting firms. ha-
ving participated in the planning. design and construc-
tion supervision of more than 6,500 km of high speed
line and more than 7.200 km of conventional line.

TYPSA took part in the first HS Line in Spain
from Madrid - Seville, and then helped build most of
the country’s national network lines. TYPSA has also
worked on major international projects. such as Ma-
drid - Lisbon HSL. Los Angeles - Las Vegas or Sao Paulo
- Rio de Janeiro. Currently. TYPSA is involved in the
design of high-speed networks in Sweden and the Uni-
ted Kingdom.

TYPSA

CONSULTING
ENGINEERS
& ARCHITECTS

TYPSA has an excellent team of highly specialised professionals,
working in every discipline of a railway engineering project, and is
constantly evolving to implement the latest technical innovations

and acquire new skKills.
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